Introduction: Workshop There is an increasing awareness and concern that the indoor environment may play a critical role in regard to the scope ofexposure ofan individual to a broad spectrum ofconstituents (both chemical and microbial), a number ofwhich may have major toxicological significance. Indoor air may be polluted by a host of toxins produced indoors and depending on particle size and airexchange rate, by particles infiltrating from outdoors. Additionally, there is increasing evidence that a significant number ofcases ofpoor indoor air quality are the result ofenergy-saving practices largely implemented since the 1970s, coupled with inadequate design, operation, and maintenance of ventilation and filtration. Significant levels ofboth chemical and biological contaminants have been frequently associated with the cleanliness of the heating, ventilation, and air conditioning systems.
A number ofWorld Health Organization working groups concerned with the public health impact of indoor air pollutants (1) (2) (3) , and other review bodies such as the National Academy of Science's Committee on Indoor Air Pollutants (4), have cited volatile organic compounds (VOCs) as an important category of indoor air pollutants. Title IV ofthe Superfund Amendments and Reauthorization Act of 1986 (SARA) requires the United States Environmental Protection Agency (EPA) to establish a research program with respect to radon gas and indoor air quality, to disseminate information on indoor air quality, and to disseminate information on indoor air quality problems and solutions (5) .
Indoor concentrations of total suspended particles and respirable particulates often exceed outdoor concentrations, and agents have been reported to cause both specific illnesses and the broad spectrum ofcomplaints, which constitute the sick-building syndrome. The World Health Organization (2) in 1983 defined the sick-building syndrome concept as being characterized by a high frequency ofirritative symptoms ofthe eyes, throatand lower airways, skin reactions, nonspecific hypersensitivity, mental fatigue, headache, nausea, and dizziness among individuals staying in a particular building. The etiology ofthis syndrome is currently not fully understood. Historically, such environmental hazards have focused on chemical constituents. However, biological contaminants in indoor air are predominantly responsible for known building-related illnesses, which include Legionnaires disease and hypersensitivity pneumonitis (5) .
Reports concerning discomfort and miscellaneous health effects in relation to nonindustrial workplaces, e.g., office environments, have increased dramatically, especially during the last decade. Indeed, the term "sick-building syndrome" has already become part of the everyday lexicon in many quarters. Additionally, multiple chemical sensitivity (MCS) is also being given wide currency, although clinical manifestations and diagnoses have not been agreed upon. This area is a source ofcontinuing controversy both within the scientific and medical community and the public. At a recent meeting in March 1991, organized by the National Research Council, this controversy over MCS was explored in more detail in an attempt to define criteria for case evaluations, potential for induction ofMCS, and to develop epidemiology studies (6, 7) .
A question that is raised is whether it is possible to distinguish between sensitivity resulting from chemicals from indoor air exposures and sensitivity from bacteria, food, or allergens such as dust. The belief is widely held that it is currently difficult to distinguish between these two situations since no "marker" for such sensitivity exists and chemical sensitivity may or may not evoke an immune system response. The nature and extent of chemical sensitivity has been debated by medical experts for years. Additionally, the role of "adaptation" in chemical or bacterial sensitivity is currently not well characterized but may represent developed tolerance under exposure conditions. A number ofagents often found in indoor environments are mostly known to be hazardous in high concentrations, but the lower limits of their dose-response relationships are poorly defined. Among the specific problem pollutants are radon, asbestos, environmental tobacco smoke, formaldehyde, chlorinated solvents, and pesticides. Little is known about cancer and noncancer health effects that may be associated with low-level respiratory exposures to these pollutants or to multiple chemical contaminants. While greater efforts are being made to characterize noncancer health effects from various exposure routes, information on exposures in homes and buildings is limited.
Although the magnitude ofindoor air health hazards is not now known, mounting evidence suggests that identification of the agents in complex admixtures, a more definitive clinical measure, and etiology of their health effects are all critical for a more realistic assessment ofthe effects ofcomplex mixtures in indoor air for human health. This facet is underscored by studies of human activity-pattern studies, which indicate that individuals spend the majority of their time (e.g., 60-90%) in indoor environments, both at work and at home.
In EPXs Report to Congress on Indoor Air Quality (5), it was noted that indoor air quality research problems and solutions had not been sufficiently characterized to be able to suggest regulatory approaches. However, it was further noted that sufficient evidence exists as described above to conclude that indoor air pollution represents a major portion ofthe public's exposure to air pollution and may pose serious acute and chronic health risks (5 the health effects of diverse indoor odorants. The sociocultural impacts oftoxic contamination, which are increasingly noted in general for environmental contamination, were described by S. Couch. L. S. Welch focused on the overall severity ofhealth effects that can result from poor indoor air quality.
The third session oftheworkshop dealtwith themethodological evaluation of health effects and featured presentations by J. M. Sameton epidemiological approaches forcomplex mixtures in indoor air andby M. D. Lebowitz on methods to assess respiratory effects of complex mixtures. C. S. Rose discussed a clinical investigation ofbuilding-related hypersensitivity pneumonitis. The areaofcomplex mixtures in industrial workplaces was addressed by B. E. Lippy, who focused on lessons that could be drawn from this environment that are relevant for indoor air quality considerations. Applications of short-term bioassays employing hamsters or rats exposed to dusts by either inhalation on intratracheal instillation was addressed by J. D. Brain.
The fourth session focused on biomarkers ofhealth effects, an area that is generally acknowledged to be vital for early recognition ofthe potentially deleterious effects to individuals exposed to poor-quality indoor environments. R. F. Vogt delineated a variety oftests as biomarkers for human immune status and function. K 
